Objectives To assess providers' recommendations as to comfort care versus medical and surgical management in clinical scenarios of newborns with severe bowel loss and to assess how a variety of factors influence providers' decision making.
Results There were 288 neonatologists and 316 pediatric surgeons who responded. Irrespective of remaining bowel length, comfort care was recommended by 73% of providers for a premature infant with necrotizing enterocolitis and 54% for a full-term infant with midgut volvulus. The presence of comorbidities and earlier gestational age increased the proportion of providers recommending comfort care. Neonatologists were more likely to recommend comfort care than surgeons across all scenarios (OR, 1.45-2.00; P < .05), and this difference was more pronounced with infants born closer to term. In making these recommendations, neonatologists placed more importance on neurodevelopmental outcomes (P < .001), and surgeons emphasized experience with long-term quality of life (P < .001).
Conclusion Despite a contemporary survival of >90% in infants with intestinal failure, a majority of providers still recommend comfort care in infants with massive bowel loss. Significant differences were identified in clinical decision making between surgeons and neonatologists. These data reinforce the need for targeted education on longterm outcomes in intestinal failure to neonatal and surgical providers. (J Pediatr 2018; 199:186-93) . N ecrotizing enterocolitis (NEC) can lead to significant bowel loss and persistent intestinal failure (IF). Long-term survival and clinical outcomes of infants with IF have improved over recent decades, although significant chronic morbidity remains.
1,2 A portion of this improvement in survival is related to the prevention and treatment of parenteral nutrition-associated liver disease and centralization of care at multidisciplinary IF centers. [1] [2] [3] Despite these recent advances, there is currently no standard of care defining the minimum length of residual bowel for which comfort care should be recommended in the neonate with NEC and significant bowel loss. Individual neonatologists and pediatric surgeons make recommendations to families on a case-by-case basis. Evidence to guide the clinical decision making of neonatologists and pediatric surgeons in this scenario, and literature describing how providers arrive at these recommendations, are lacking. Additionally, because IF care has become more centralized, neonatologists and pediatric surgeons outside of specialized centers may be less familiar with the contemporary long-term prognosis in this population.
To address these questions, we designed a survey for both neonatal and pediatric surgical providers. We hypothesized that there would be significant intradisciplinary and interdisciplinary heterogeneity in the care recommendations from both groups concerning neonates with severe NEC and significant bowel loss. Furthermore, we hypothesized that the factors deemed important in the decision-making process would differ between disciplines.
Methods
An anonymous web-based survey was created to assess provider recommendations regarding comfort care versus full medical and surgical management in several clinical scenarios. First, scenarios were provided describing infants with varied disease processes (NEC, midgut volvulus), comorbidities (none, bilateral grade IV
IF
Intestinal failure NEC Necrotizing enterocolitis intraventricular hemorrhage, severe respiratory distress syndrome), and gestational ages (25 weeks, 32 weeks, full term). In each scenario, respondents were asked for the residual bowel length (<30 cm, <20 cm, <10 cm, or never) at which they would recommend comfort care over full medical and surgical management. Second, we asked respondents to rate the importance of a variety of factors influencing their decision making. Third, respondents were asked to report how capable they felt of discussing with families various topics pertinent to decision making surrounding prematurity and IF. Fourth, respondents were asked for opinions (agree, disagree, or don't know) on several statements regarding childhood outcomes of premature infants with minimal residual bowel. Finally, we queried respondents for demographic information, including specialty, practice setting, experience, and availability of services within the participant's institution including intestinal transplantation and intestinal rehabilitation programs. The Seattle Children's Hospital Institutional Review Board considered this study exempt. The full survey is available in the Appendix (available at www.jpeds.com).
The survey was distributed via electronic mail to 1130 pediatric surgeons through the American Pediatric Surgical Association and 2900 neonatology providers through the American Academy of Pediatrics Section on Neonatal-Perinatal Medicine. The surveys were available to respondents from July 12 to August 8, 2016. All survey data was recorded in a secure REDCap database.
Analysis was performed using R 3.3 (R Foundation for Statistical Computing, Vienna, Austria). Intergroup differences were evaluated using a c 2 test of independence if the answers had no obvious order and via proportional-odds logistic regression models when such an order existed. For questions regarding comfort care decisions, more detailed proportionalodds logistic regression models also adjusted for clinicians' reported years of experience, as well as examined the effect of hospital characteristics. The proportional-odds logistic regression model results are reported as ORs with 95% CIs. No formal multiple-testing adjustment was performed, but considering the number of questions the significance level was lowered to P < .01, with .01 < P < .05 considered suggestive.
Results
Overall, 288 neonatologists and 316 pediatric surgeons responded to the survey, for response rates of 10% and 28%, respectively. Among neonatology providers, 265 were attending neonatologists, 20 were neonatology fellows, 2 were advanced practitioners or nurses, and 1 was a neonatal hospitalist. Of the respondents from both provider groups, 80% worked at academic hospitals. Approximately one-half of respondents reported that their current hospital had a pediatric IF program. More pediatric surgeons were trained at an institution with a pediatric IF program compared with neonatologists (40% vs 27%; P = .001). Surgeons and neonatologists had a median of 15 and 18 years of postfellowship clinical experience, respectively. Complete demographic information is shown in Table I .
Providers' responses as to whether they would recommend comfort care in the different clinical scenarios are outlined in Figure 1 . For the 25-week premature infant with NEC and no comorbidities, 33% of surgeons and 22% of neonatal providers would recommend aggressive medical and surgical treatment, regardless of bowel length. Providers from both disciplines were more likely to recommend comfort care for the 25-week premature infant with bilateral grade IV intraventricular hemorrhage (P < .001) and severe respiratory distress syndrome on high-frequency oscillatory ventilation (P < .001) compared with a similarly premature infant with minimal residual small bowel free of additional comorbidities. Both neonatal and surgical providers were less likely to recommend comfort care in infants of a later gestational age. For example, for a full-term infant with midgut volvulus and massive bowel loss, 53% of surgeons and 37% of neonatal providers would recommend full treatment, regardless of bowel length compared with 27% and 22%, respectively, for a 25-week premature infant with no comorbidities.
Neonatologists were more likely to recommend comfort care than surgeons across all scenarios (ORs ranging from 1.45 to 2.00; P < .01 except for 1 scenario where P = .02; Figure 1 ). This recommendation difference was more pronounced with infants who were closer to term gestation. Neonatologists were twice as likely to recommend comfort care in the full-term infant with midgut volvulus compared with surgeons (OR, 2.00; 95% CI, 1.47-2.73; P < .001). In the 32-week and full-term scenarios, providers who had been practicing longer were more likely to recommend comfort care (OR, 1.09 and 1.10, respectively). Further evaluation of the experience effect stratified by discipline revealed that it was significant only among neonatologists (ORs 1.13 and 1.17; P < .01) and not among surgeons (ORs 1.05 and 1.03; P = .3 and 0.5.). For the 25-week scenarios, the effect of experience pointed in the same direction among neonatologists but was weaker and not significant. Hospital type and presence of an intestinal transplant Data are n (%).
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or IF program were not associated with providers' recommendations. Both surgeons and neonatal providers reported that the most important factors that influenced their clinical recommendations were experience with long-term survival of infants with minimal residual small bowel and interpretation of the current literature on long-term outcomes in this population (Table II) . Surgeons were more likely to cite experience with long-term quality of life in children with short bowel syndrome as an important factor (P < .001) and neonatologists more frequently reported knowledge of long-term neurodevelopmental outcomes of extreme prematurity and/or short bowel syndrome (P < .001).
Respondents felt most capable of discussing the option of comfort care and the risks of parenteral nutrition-associated liver failure, and least capable of discussing outcomes from intestinal transplantation and neurodevelopment outcomes in children with IF (Table III) . Compared with surgeons, a greater percentage of neonatal providers felt capable of discussing neurodevelopmental outcomes of both prematurity and IF (P < .001). Neonatologists also felt more capable of discussing comfort care (P = .001). More surgeons felt capable of discussing the long-term care needs for children with IF, the likelihood of patient survival and attaining enteral autonomy, and outcomes from intestinal transplantation (P < .001).
Eighty percent of survey respondents felt that a premature infant with minimal residual bowel could survive to kindergarten age and 60% felt that this child may eventually wean off parenteral nutrition (Figure 2) . However, only 19% of participants responded that this child will likely have a good neurodevelopmental outcome and similarly only 19% of respondents thought this child would have a good quality of life. There were 77% of respondents who felt that such a child may undergo a successful intestinal transplant. Compared with surgeons, neonatal providers were more likely to disagree that a premature infant with minimal residual bowel is likely to have a good neurodevelopmental outcome (OR, 2.04; P = .001) and were more likely to express uncertainty regarding whether this child would survive to kindergarten age (OR, 3.20; P < .001).
Discussion
Outcomes in children with IF have improved significantly over the past 2 decades. 4 Survival into school age and beyond is now a reasonable expectation, even in children with the shortest bowel remnants. 5 Studies have demonstrated improvements in the long-term prognosis for babies with severe NEC and that children with NEC as the underlying etiology for IF are more likely to attain enteral autonomy. 6, 7 However, these children require chronic intestinal rehabilitation, and some may go on to require intestinal transplantation. This ongoing care represents a significant use of health care resources, and the decision to proceed with full treatment of these patients in the early neonatal period has considerable long-term THE JOURNAL OF PEDIATRICS • www.jpeds.com Volume 199 implications. Yet, the opinions and practices of pediatric surgeons and neonatologists about these important decisions have not been assessed in the current era of IF management. By exploring this in detail using survey methodology, our goal was to increase awareness of how different management strategies are used and to identify areas where provider groups could benefit from targeted education.
The survey results demonstrate that a large number of surgical and neonatal providers would still recommend comfort care despite the improvements in long-term outcomes in IF management. We anticipated that a majority of respondents from both specialties would recommend comfort care in an extremely premature neonate with massive bowel loss from NEC and also in infants with significant comorbidities. However, this pattern persisted in older newborns with similar intestinal pathology. For example, 66% of providers would recommend comfort care for a 32-week infant with massive bowel loss owing to NEC depending on bowel length, and 63% of neonatologists would recommend comfort care in a full-term infant with massive bowel loss owing to midgut volvulus. These data are striking in that, even in the absence of extreme prematurity, survey respondents 
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ORIGINAL ARTICLES demonstrated a preference for comfort care in this population of infants. Although survey participants indicated their interpretation of current outcomes-based literature was an important factor in their responses, the most recent data from intestinal rehabilitation centers report >90% survival in patients similar to the hypothetical subjects presented in the survey.
4,8-10
The frequent recommendation for comfort care in this survey may indicate that respondents were incorporating their views on overall quality of life for long-term pediatric survivors of IF. Although robust trends toward increased survival have been reported, 1-3,8,10 few publications have addressed what this survival looks like. Data are conflicted as to the neurodevelopmental outcomes of these children and the quality of life over time for the child and the family, although these studies do not preclude favorable outcomes in this population. [11] [12] [13] [14] In addition, surgical NEC has been associated with neurodevelopmental impairment independent of IF. [15] [16] [17] Indeed, although the majority of survey respondents felt that a premature baby with minimal residual bowel could survive to school age and that this baby could receive a successful intestinal transplant, only a small percentage reported that this child could have a good neurodevelopmental outcome and a good quality of life. 
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Remaining bowel length also made a difference in provider recommendations. Compared with scenarios in which <10 cm of viable small bowel survived, providers were more likely to recommend full clinical treatment in infants with 20 cm and 30 cm of remnant small bowel. Although respondents were likely incorporating their beliefs as to the long-term prognosis and prospect of enteral autonomy with different bowel lengths into their recommendations, emerging data demonstrate that the improvements in long-term survival also extend to ultrashort bowel syndrome. 5, 18 Many such patients remain dependent on parenteral nutrition, but still attend school and participate in sports and other typical childhood activities. Targeted education to neonatal and surgical providers on longterm survival even in the most severe forms of short bowel syndrome would likely be valuable and contribute to the clinical care of these patients.
Across all scenarios, neonatologists were significantly more likely than pediatric surgeons to recommend comfort care. Neonatologists were also more likely to recommend comfort care in neonates with longer lengths of residual small bowel. This relationship became stronger as the gestational age of the infant increased in our survey scenarios. In this way, the survey identified striking disagreements between surgeons and neonatologists as to recommendations for comfort care in older neonates such as the 32-week gestation infant and the fullterm newborn.
The survey data provide some foundation for the reasons behind these differences in provider responses. Neonatologists were more likely to indicate that neurodevelopmental outcomes influenced their survey responses and were less likely to agree that a good neurodevelopmental outcome was possible in this population. It is possible that neonatologists' knowledge of the literature on neurodevelopmental impairment in premature infants with NEC can explain their increased predilection to recommend comfort care. Alternatively, surgeons may prefer operative intervention because of their technical expertise or familiarity with the operating room. Because this study used online survey methodology, provider groups may have interpreted the questions or clinical scenarios differently.
The differences in recommendations between disciplines in the present study have been noted previously with other diagnoses that carry an uncertain prognosis. Cummings et al compared opinions regarding intestinal transplant for neonates with IF between neonatologists and pediatric surgeons. 19 They found that, for an otherwise healthy premature neonate with NEC totalis, 32% of neonatologists and 19% of surgeons would opt to close the abdomen and proceed with Neonatologists were more likely to disagree that a premature infant with minimal residual bowel is likely to have a good neurodevelopmental outcome and were more likely to express uncertainty regarding whether this child would survive to kindergarten. Surgeons were more likely to disagree that this child may receive a successful intestinal transplant. PN, Parenteral nutrition.
comfort care without discussing intestinal rehabilitation or transplantation. The most common reasons cited for not offering transplant were long-term burden to the child and the family, which is similar to the concerns about quality of life in our survey. Previous studies have demonstrated that neonatologists are less optimistic than cardiologists regarding quality of life after surgical treatment of hypoplastic left heart syndrome and significantly less likely to recommend surgical intervention. 20, 21 A similar pattern was identified when comparing neonatologists' and pulmonologists' attitudes toward the management of infants with trisomy 18. 22 This study has several limitations. The response rate, particularly among neonatologists, was low (10% for neonatologists, 28% for surgeons). Our response rate is consistent with the typical response rate for electronic surveys distributed by the AAP Section on Neonatal-Perinatal Medicine. 23 Response bias may be inherent in our survey, such that neonatologists and surgeons who are more interested in this population may have been more likely to respond. This bias could result in an overestimation of the knowledge and familiarity of both groups with issues related to IF. In addition, the survey asked about respondents' views on patients with "minimal residual bowel" and this may have been interpreted differently across survey participants. Finally, respondents may not fully have understood the practical differences between different bowel lengths in the various scenarios thereby leading to bias in their likelihood to recommend comfort care.
Despite these limitations, assuming that providers answered the survey scenarios with the best interest of the child and family in mind, these differences in provider attitudes likely translate to variances in clinical care. These differences also suggest that the infant's physician team has a contrasting view of long-term outcomes in this diagnosis. In the absence of definitive, long-term data on the outcomes of these children, the discrepancy in provider recommendations emphasizes the need for a multidisciplinary, team approach when these patient care scenarios arise in the operating room and the neonatal intensive care unit. Even though the 2 groups have a shared knowledge base from training and experience, neonatologists and pediatric surgeons also have complementary strengths and weaknesses, as demonstrated by the survey data. Both sets of providers have their own specialty-specific knowledge of the literature and can provide important prognostic details to the family about what long-term survival would look like. Ideally, parental counseling should be tailored to each family's specific situation with thorough yet succinct discussions involving both a surgeon and a neonatologist together. Given the recent advances in IF management, it is equally important to include a physician with experience or advanced training in intestinal rehabilitation or intestinal transplant in the conversation with the family.
This study also highlights the paucity of data as to the functional outcomes of long-term survivors with pediatric IF. Few studies have reported the quality of life and neurodevelopmental outcomes in this population as they become school age. Most of our survey participants believed that survival into childhood was possible in this population, but had a pessimistic view of the quality of life in surviving infants. This view likely affected respondents' recommendations for comfort care in the different scenarios. Now that pediatric IF has become a chronic disease, there is a pressing need to fully define the long-term natural history in these children. Formal prospective evaluation of neurocognition and quality of life in this population should be prioritized. E wing sarcoma is a small round cell sarcoma with neuroectodermal features, characteristic molecular alterations, and in most cases, balanced chromosomal translocations involving the EWSR1 gene. Fifty years ago, treatment for Ewing sarcoma involved either amputation or radiation therapy. These therapeutic approaches, however, yielded dismal outcomes. At the time, the mortality rate for Ewing sarcoma was 85% within 2 years and 92% within 5 years of diagnosis. 1 In 1968, Hustu et al treated 5 patients with Ewing sarcoma using both radiation and systemic chemotherapy with vincristine and cyclophosphamide, and their results were encouraging. At 3 years after diagnosis, all patients were alive and none had experienced local recurrence or metastasis.
Today, cytotoxic chemotherapy and local control with radiation, surgery, or both are the mainstays of treatment for Ewing sarcoma. Chemotherapy consists of 5 agents-vincristine, cyclophosphamide, doxorubicin, ifosfamide, and etoposide. The choice of radiation or surgery for local control depends on the likelihood of achieving negative surgical margins. Extensive surgical resections or amputation may also impose undue morbidity. Radiation is an effective alternative, but it carries a risk of secondary malignancy. A recent prospective trial comparing outcomes for radiation vs surgery found that radiation resulted in a higher risk of local failure, but there was no difference in event-free survival or overall survival.
5. Please rate how capable you would feel of discussing the following aspects of intestinal failure and/or prematurity with this family. 
